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© A pneumatic radial tire (1) comprises a radial 
carcass (2) comprised of at least one toroidal car- 
cass Ply (4), a beit (6) composed of at least one belt 
layer (11) arranged outside the carcass ply in the 
radial direction and a reinforcing layer (15) com- 
posed of at least one reinforcing ply (16) and ar- 
ranged outside the carcass ply in the radial direction, 
in this tire, the reinforcing ply is constituted by 
spirally winding strip band (17) obtaned by covering 
at least one wavy bent reinforcing element (18) with 
a covering material (19) of a high molecular weight 
substance having a low modulus of elasticity. 
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Thid invention relates to a pneumatic radial tire 
in whicli belt layers and reihfcrcih^^ plies are ai*-'^ 
ranged outside a toroidal carcass ply in the radial : 
directidn.gf-.thej^ • ^y-v"- " '.r.V;bv ■ 

In geirieil^t duty jpneUm^ 

having a IpW aspedt ratio or a high-speed • running 
tfre is rtin at a high speed under an inflation ■ of 
Internal pres$Un3; b ends in ^^dtlwisie dire 
Off a tread iarg^ ' expand outward iri the radial , [; 
directidn, so^tii^ generate sepi^ti^ 

failure at b^lt -en a V 

countermeasure • the expartsipn^ a^ ^ 

ends in widthwise direc*^^ 

vented by arrsuiglng;^^^ 
many reinforyng el^ 

.ferentiai dir'oc^ioh so as f 
the^ fun Width c^^ ' 
case, th^ reinforcing ■ efement^ is stmilht • sp^thait it 
can hot be eldngaited in tKS|)^ 
sequently the yulbanizai^^ : 
difficult ' 

V^^ In order vto spiv^ tlie afofernentipn / 
as a pneumatic radial tire being eiasy in the \aih : • 
caii2Krtion buijdi^^ 

'during; the high- speed running, there have hitherto - 
been Imovim iirp^ 1: 
carcass ply containing 

direction of the tire, plural b^lt I-ayers arr^ 
outside the carcass ply in the radial dlrectibh ahd Ja 
reinforcing /layer arranged outside the carcass ply 
in the radial direction and substantially overlapped 
with the l)elt layers Wherein the reinforcing layer Is 
fomied by winding ; ia .A^^^ strip: band, which is 
obtained by covering pliirkl wavy or zigzag bent 
reinforQing elerrtisnts with, a covering rnateriai of a 
high molecular having :a low 

rnddulus; of ^^jiisticityy irv th0 ciircurnferential direc- 
tion atieast-jpn^ end in 
longitudinaf direction ;^ band witii a terminal 
therepf. ' ' 

In suchi si radiaj tire, tidwever, the Joint portion 
of the reirifdrcirig lay^ is unevenly distributed at 
one position ;in^ the qlfcumfer^tial direction (two '• 
positions in cas<^ of two reinforcing laiyers) and also 
the thickness of the joint portibn is thick due to the 
lap joining, so; that there is a problem that the 
uniformity of thie tire is degraded to generate vlbra!- 
tions during the running ' of the fire. Furthermore, 
since the reinforcing ejemerit is bent in the wavy or 
zigzag form, tiiere is caused a problenr) that these 
reinforcing elements sbmewhat elongate In the lon- 
gitudinal direction or circumferential direction of the 
tire under an inflation of intemal pressure or during 
the high-speed running to lower the effect of pre- 
venting the expansion at both ends in widthwise 



direction of the tread outward in the radial direction, 
lit is,; ;ther^^ an object of the invention to 

provide a pneumatic radial tire, haying a good uni^ 
^ formlty in spite of >t 
5 layer and cdpiable^^i^^^ 

pansipn at fc<)th en^ 

tread. ^ ""^^ ' ' ' ^ • .v . ^ 

: sipn of a: pheiiniatic radial ^1^ 
'70 one toroidal -caS^i^s^^^ 
arranged in; i^c^ 

posed of at least one 'belt Jayer^a^ 
: \: tiie caixfass^ f^ 
inforcing layer TO 
: i$ ply ^nd ;OT^nged otifeide tlje .carca^ ply In; t^ 
rauiial; direp^ 
tine full \Wdtii^t^ 
Ized in tha^^^^^ 

spirally y/indihg a .strip; band. Which 13 bbt^ned; by 
20 coven rig at least one wayy bent reinforcing elernent 

, with a covering materia!- of: a high^ 
; , f substance ^hiaving a loW A rnpdlilua; of; elasticity^ 
. plural time3 in a circunrifereritial d of thie tire.;; 

The lnyenti^ 

■■■25 tiD^ tKe;^^ 

v j=igs.^ta^^^^^^ are schematiciai^ 
views of; firsthand STC 
pneumatic; radial tire a^ 

i^peqtively^^^^ V v'- v^V^'^^^ti'^" 

90 - . Fig. 2 jsr a developed view Jn^^^^^ : 
reinforcing layer pithe^ti^ sho^Am in Rg: l^j.^ : 
. Rg. 3: Is; a schenriaticaliy septiona! yi 
along a line IIItHI of Rg. 2; ^ 
• i .'v : Figjv. 4 Is a -schem^ticd devebped : view of a 
96 : reirifdrcing jayier cpnstitu^ 
posed ? side edges: Q^^^^ 
straightforward to each pti^^ 
Rg.' 5; is a schematically ; S^^ 
alonjg a line V-V phRg, 4| V > 
40 ; Rg/ 6. is avsoHematic^^^^ a 
reinforcing layer in a^ third enrVbddiment of the 
pneumatic radial tire acc^rding^^^^^^ 
V Rg- ' 7 lis a .schematically seclipnal vi^^^ taken.; 
along a line Vll-yil of Rg. 6; and : v - • 
45 Rgs. 8 and 9 are schematically sectional viewsf 
of the other embodiments of the reinforcing lay- 
er accordinjg to the invention, respectively. ■ • 
According to the Invention, the strip band ob- 
tained by covering at least one wavy or zigzag bent 
50 reinforcing element with the covering material is 
spirally wound at plural* times in the circumferential 
direction of the tire to form a reinforcing ply. In this 
case, the adjoining bands are joined to each other 
at their opposed side ends, so that tiie joint por- 
tions are uniformly distributed in the circumferential 
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direction and consequently the tire Uniformity is 
good and the occurrence of vibrations can be pre^ 
vented during the running. 

In a first preferred embodiment pf the Inven- 
tionr tlie density of reinforcing elements ^^t t>oth 
end%)ortions of the reinforcing ply per unit width is 
larger thai ; that central poition of ther^^ 

inforcihg ply. whereby the hoop effect at botii ends 
In wlclthwis0 dii^ctipn is stronger th^n at central 
portibn thereof and pon^^^ at 
bpthrends putwa^^^ 

tively prevented. : ^v, - . / 

. In a second preferred embodiment of the ih- 
ventipn* the reinforcing ply is made frpnn the strip 
band ciontaining plural rei Joopt in 

form of wave or zigzag art same pha^^ wherein a 
wayelengtii of: the reinforcing element is pne-in- 
teger of outer length of the carcass ply 

in such a rriariner ti^^^ pipri^pne of 

the cpverin^^ m^^ the reihfprcing .eJ^ro 

are pfotrudedvputwafd^^^^^ the outermost reinfo 
ing element at about 1/2 of a distance ^^b^ 
reinforcing elements to. fonrn ja selvedge portion 
and^e" adjoining Ipands are joined so as to butt 
opposed outer; side edges of t^^^^ selyedge portions 
in tffese bands to each other, whereby the tire 
uniformity can considerably^ 

: In a third preferred embody of the Inyen- 
tlbnr the ^strip t?stfid^ has fi constat yWdt^; a^^ 
mately corresponding to a sum of a distance be- 
tween a top of a outermost reinforcing 

element located at o^e side end of the band and a 
; bottom of a valley of another outermost reinforcing 
element located at the other side end of the band 
and a distance between the reinforcing elernents, 
and the adjoining strip bands are joined so as to 
overlap opposed side end pprtipris pf the bands 
wfth each other at a width approximately equal to 
an anrtplltude of the reinforci^^^ element, whereby 
the formation of the reinforcing layer becomes 
easy and the working efficiency can be improved. 

In a fourth preferred embodiment of. the inven- 
tion, the strip band has a ponstant width approxl- 
mately corresponding to a sum pf a distance be- 
tween a top of a mountain of outermost relnfprcing 
element located at one side end of the band and a 
bottom of a valley pf another outermost reinforcing 
element located at the other side end of the band, 
which is the same distance as a product of an 
amplitude of the reinforcing element by an integer 
A of not less than 3. and a distance between the 
reinforcing elements, and the adjoining strip bands 
are joined so as to overlap opposed side end 
portions of the bands with each other at a yyidth 
approximately equal to a product of the amplitude 
of the reinforcing element by not less than 2 but an 
integer B exceeding 1/2 of the integer A but less 
than 1 thereof, whereby two or more reinforcing 



. layers cani easily be fprrned in a high efficiency. 

In |r}gs.. ia, lb. 2 and 3 are shown first arid 
second embodiments of the pneumatic radial tire 1 
according to the invention, respeptively. This tire 1 
5 shown in Fig. 1 a comprises a toroidal carcass 2 
composed of at least one carcass ply 4 (one ply in 
the illustrated embbdiment) containihg many cords 
3 arranged in the racflal direotibh of the tire. ^ belt 
6 is airahged butside the carca^ 

10 directipni and aisp a tread 8 lnp|udrng pl^^^^ 

grooves 8 and the lil<e is arranged outside the belt 
! 6 in the r^ial^^^ belt ;6 coitprises at 

least prie teit jayer 11^^^ in this embodi- 

ment) containihg mdriyl inextensible cprcls such as 

75 steel ciprds inclined at ap angle of lO' -4b'' 1 with 
resj^ct to an equator 12 bf the case of twp 

" pr iTipr#! fcfeli laye^ these layers^ a^ 

crossed with eaph ptiier. Fprth^^^ 
layer 15 haying a width sc^ 

20 that of thb belt ? !e arranged outside; tfie carp^ 2 
in the radial direcUon and jhtenpbsed be^ee^^ the. 
carcass 2 and the te^ so as tp substant^^ 
overlap with the full width of the belt 6 therealong. 
Trie reinl^rcing layer 15 !^ least one 

25 - reinforcing ply 16 (two plies in the illustrated em- 
bodimertt). ffi reinfor-cing ply is constituted by 
spirally winding an elongated strip band 17 at plu- , 
; ral times in the circumferential direction. . In the 
■ niusti^ted^^^^ the Jhsidb rd 

3o 16 js termed by continuously iuid spirdly^^ 
the bahi ftbm an end in v^ldtllni^ 
belt 6 tp the other end thereof, and then outside 
reinforcing ply 16 Is formed by cpntinupusly and 
spirally winding the band from the other end in 

35 widthvyise direction of 

Thus, when the reinforping layer lS is cbhstifuted 
with the spirally wound strip band 1 7, the adjoining 
bands IT Ve joinpd^ 

so that -the joinj pprtion , is unifprmly distributed in 
40 the circumferentiai direction and cPhseqUently the 
uniformity pf the tire 1. is improved and the pccur- 
rence of vibrations duririg the luhhing can be pre- 

. vented*..-^: ... 

the; strip band 17 is cdmprised of at least one 

45 reinforcing element 18 and a covering material 19 
of a high molecular weight substanpe cpvering the 
elernenti Mprebver, when using plural reinforcing 
elements 18V they are anranQed so as to separate 
them at an equal distance. The reinforcing element 

60 is made from inextensible material such as steel. 
Keytar (aromatic polyaimide) or the like and com- 
posed of a single filament of the above material, or 
a cord obtained by twisting a plurality of such 
filaments (twisted filament cord). Furthermore, the 

55 reinforcing element' is bent in a plane parallel to 
front and rear faces of the covering material 19 in 
form of a wave or zigzag such as rectangular wave, 
triangular weve, sine cun^e or the like. When plural 
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reinforcing elements ai-e imbedded in the cbverihg 
material, they are arranged at the sarri^ phase. In 
the lliustrafed embpdimeht. the wavelength a of the 
reinforcing etemeht 18 is one-integer of an pbter 
penpher^l length of thie carcass 2. As a i-esult. 
vyhen the reinforcingf eiements 18 of tiie adjblnirig 
bands 17 at a ceitaJn position are same in 

the circum^ they are same phase 

shown Jo-F^ ^. 
■ . Is composed (^^^ 

nipfeoji^^^ hawhi^a^^r^^ 
el^tlcity Ipvirer than thait of the reinfoycfng element 
iS/supH a^^^^ like. Furtiier- 

moi^ bq^ jilri widttWse dii 

] tion) of the pbyeHhg m^e^^ 19 aire prolnjded 1- 
outward from 1^^^ 

'182^ jyement^ 18) at ; 

; aboiit . 1/2 of a; plistance d^ iip jbi^^ 

^femen^^^^ tp form a pair of selv^d^^ ■ ; 

as shown in^ N covering ' ' 

rnafenal 1 9 jias ' a cwistant widths s aiiprbxlriMely 
ppn^pphdingfto a 

both tee butern^ reinforcing ^iemerfe 1 8b 
anii a disliirice d bety\^n ^e reinfercinsj e^ . 
is is b^rit; In iofm qf';^^ iig^agf'^^ a 
^ whole; ^Thiis, the rcirrfCM^ihg ply 10 is-'fomtetf by : 
: spirally windingj such; a 17 sio a^ ■ tiq^^^b^ 

^the Of]p^ edg^' ojF th^^seiypdge }. 

' p^brtipn tfib^djbfnirig^ to <^jaibf1 6^ 

In Jie forrqati enforcing le^er^ 

^p^band.17 ^imaiin^r 
that ifie )>and is piled one ufipn the Other br)iy In 
the vfcinity of both end p^ Of the belt ifo 
ah overl^ppecf poirflon sit e?ich qnd of the. ^^^^^ 
inig layer. In this :way, 1^^ density of the reinforcing 
element in both end portions of the reinforcing 
layer In widthwise diredtioh larger than that 

ln J9ie cenfr^^^ layer, so ; 

that the hgpp e^ in bbtH end portions' of the 
reinforcing layer is stronger than that in tiie pehtral 7 
portion therieof. aiid qonsequb^^ ex- 
pansion lit radial dire^'oh at both end portions of 
the tread ? is effectively prevented. Such a relation 
of the reinforcing element density between; each 
end portion and behtr^l portion of the reirifprclhg 
layer niay be attained by overlapping the side end 
portions of thet strip bands at a given width to form 
each ohd portion in widthWise direction of the re- 
inforcing* element and pveHapping the^^ iside end 
portiphs of the strip bands at a width smaller than 
the above given width or butting the opposed side 
ends of the adjoining bands to frorn the central 
porfion of the reinfordng layer during the spiral 
winding of the band. Moreover, both end portions 
of the reinforcing layer may be formed by spirally 
winding the strip band having a high density of the 
reinforcing elements embedded and the central 
portion of the reinforcing layer may be formed by 



':\ spiraJiy winding the strip band haying a low density 
of the reinforcing elenrient^ embedde^^ 
According to the invontioh; t^^^ 
reinforcing layer 15 rni^y be the same or sfomewhat 
5 vWder th^ the widtii^^^ o^^^^ Further; the 

reinforcing laybr 15 may bb arrartg^^ 
bbit 6 and^t^^^^ 

cohyHtiiBng the belt S. ; ' 
V^:^^ ^ Mbrbbver;- th 

-difffickj 

wind a strip bahd 24 a^ shpwh jn Fl^s^ 4 
J TTiat is^ tho; b^ 

; mStely cbh^^po^ tor ai sunrv ^pf ^ k dist^ce: e 
• ? hetwe^ 
eleitiei^ 
rina^ildl sind; 

2o: elbmbnt -^ther^ :end the 

among the reinforcing elements 1 8 and a distance . 

d ■ 

' fhents^lS- a^ 
25 i >W)pnd^*^^ 

; j^jbihlng ■ bahcl$^-24 to. thereby^^fro^ :a i^intbrblng 
ply 16.; in this^ cisbP hovi^^i^ -a- soft i^jgibri : g \ 
. ; ' > cpiT^^ produced 

30 ; - c^^ strip bari^^^ i^infbrclhg^ 

V elbmbrtt ; 1^ . 
' ^tHp b^nti 24 at a width Opiteisp tb^ a: sbrn of 

: an ampJ^^ 

the disbince d in a bbnt '^heipe fiavin^ 
35 pha^e as in 1^^^ 
: f ;*aty^<^ a 
>^arice w?W^^^^^ 

: Sinc59^ |u^^ bach reiniforc- 

- irig ply^^^ foi^i^^fhetrtgidl^^ the 

40 . Tfeinfor^ jbw&r^ in^ortlei^ to 

pr^bnt the lo^ jihe rigidity; it may be 

ranside|red ths^ ahbther rbinforcirig ply 16 is further 
pled sb as to cover the soft region jg with the 
reihfprcing element gnoup of thfe ply- but In- this 
45 case thb total thickhess? of the rbihfbrclng layer 15 
is tod thick to lower the durability o^ the tire. 

/te nfiOntioned m the ?ifo^ 
bodimprit^V^ ; the : Invehtioni , th^ 

wavelength a of the reinforcing element 18 is'imade 
so one-integbr of the outiBr peripheral length bf the 
carcass 2 and also a pair of the selvedge portions 
2d of the covering material 19 are fonmed at both 
ends of the strip band 17 at a width corresponding 
to about 1/2 of the distance d, while the strip band 
55 17 is spirally wound sO as to butt the opposed side 
end of the selvedge portions 20 in the adjoining 
bands to form the reinforcing ply 16. In this case, 
the reinforcing elements 18 are arranged In th 
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reinforcing ply 16 so as to separate away from 
each other at a constant distance d, so that there is 
produced no soft region g. Furthermore, the re- 
inforcing ply 16 Is formed by butt joining of the 
strip bands 17, so that there is caused no over- 
lapped;^: portion: Thus, the unifpnnity of the tire 1 
can considerably be improved. ^^^^^^^^^r^^:v\ . . 

In the second embodinie^^^ lb. the tire 

1 ' has thev same st^ as in the first embodi- 
ment ptfjO- la except that. the. positions of the belt 
6 and the relnforcihg layer 15 are opposite 
in BgMa. Even in this embodiment, similar results 

. are obtained. ■- 

In Rgs, 6 and: 7 Is shbwn a third embodiment 
of : the reinforcing layer according to the invention, 
wherein the same strip band as shown In Rg$. 4 
and 5;js used as a strip band for the formatipn of 
the reinforcing i ply le^Jbat.^^^^ the strip bancj 24 
has such Ja - strui^ the covering mialeri^ 21 
is str^ightward extended irrespective :pf .the bent : 
reinfprdng elements 18, and has a constant width c 
approximettely corresponding to a sum of a dis- 
tance between mountaun, 22 of the dutiermpst 
reinforcing element 18a located iat one end of the 
covering rnaterial and yalley 23 of the outermost 
reinforcing element 18b located at the other end 
thereof among tfie reinforcing elements 18 and a 

: distance d betwieen the reinforcing elements 18. In 
this embodiment,/ 1^^ ply 16 is cbn- 

strMcted by spirdly winding such a: st^ band 24 

\so as tp^ oyerlap the: opposed, side ends of the 
adjbinfngf bahds 24 vwitii each = other at ^ a width 
correspondinig to the amplitude h of the reinforcing 
element i a As a result, the soft region g is not 
produced between the reinforcing element l§b lo- 
cated at the other end of tiie strip band 24 and the 
reinforcing element 18a loqat^ at the one end ipf 

• the overlapped stip band 24, so that the rigidity of 
the reinforcing layer 15 can be Improved. More- 
over, the phase of the reinforcing elements 18 in 
the strip band 24 Is usually shifted from that in: the 
adjoining strip band 24 at a certain winding position 
as shown In Rg. 6, but even if the phase is 
different, the number of the reinforcing elements 
embedded per unit width is substantially constant 
at any winding positions, so tiiat there is no change 
in the strength of the reinforcing ply 16 at positions , 
in widthwise direction. Moreover, when the width c 
of the covering material 21 is a sum of the distance 
e and the distance d, it is sufficient to conduct the 
spiral winding of the strip band 24 by overlapping 
the opposed side ends of the adjoining bands 24 
witfi each other at a width corresponding to the 
amplitude h of the reinforcing element 18. On the 
other hand, if the width c of the covering material 
21 is somewhat wider or narrower than the sum of 
the distance e and the distance d, the spiral wind- 
ing is adjusted by Increasing or decreasing the 



overlapping anribunt to the arnpiitude h of th^ re- 
inforcing element 18. In any c^se, tfie strip band 24 
used in the illustrated embodiment is easy in the 
formation and the winding,, so that the re^ 
5 layer 15 can easily be forrried in a higKefficiehcy. 
Furthermore, the wavelength of the reinforcing ele- 
nient 18 may be one-integer number 
peripheral length of:the 2 likeWlse the first 

embodiment ; ; \ 

70 yVheii Jie r^infp 

ja smgfe r^forcirig. ply -16, it is e^oug?^ 
' rnethod sHo>^ in RgS; 6 jipi^ the 
reinforcing layer : 1 5 is comprised of t)yo enforcing 
plies 16/ as shpwn in Rg. 8^^^ outer reinforcing 
75 piy i6l Is fprnnied on the' by 
spirally winding th^^^^ 
^ reinforcing piy lis w 
side ends of thp ac^^^ bands With iptfier at 
a width ^pprpximatelyl cpri^$j3phdin^ 
20 piitud^ H of the reinforcihg eleriieht 18^^^ latter 
. case, the wincling' shpulcl be conduicied- By surely 
butting the prie side end pf the b|^»d 24 constjfe^^ 
.ing the inner i^infbrcing ply' 1^ 
end of the band "24 cphs^tuOng fe^^^ feinforc- . 
25 ing piy 16 fbr preventing a^ pf reserving 

air between, the inner reihfbreinjg ply and the outer 
reinforcing pty, so that^ t^ 
comes , ft^publesofne. Therefd 
■ ment jshp^rt: i^ 
30 . case of the single reinforcing ply; 

infbrcing layer 15, but is unfavprajble jor c^^ 
, ing the reinforcing layer 15 wijth the two relriforcrng 
piles 16 because the operabiiity is^^^ 

In Rg. 9 is shown a fourth embbdimeht (^^^ 
35 reinforcing lawyer accprcjing tp tiie Inventipn. Ac- 
cprclirig to tiiis embodjirnenV 
layer 1 5 is conriprised of or niore ■ reinforcing 
plies 16, such a reintprcihg iayer *15;qaii be .f^ 
by using a strip band 32 In a high effic^^^ 
40 strip band 32, a covering materisfJ 31 is sfraigh- 
tward extended lik^vyise the third ernbodiment Fur- 
thermore, the distance e between * mountain 22 of 
the outer reinforcing element 18a, Ipcsfted at one 
side end of the covering nnateriai and valley 23 of 
45 the outer reinforcing element, 18b located at the 
other side end of the Covering mj^terial is the same 
as a product (A x h) of the amplitude h of the 
reinforcing element 18 and an integer A of 3 or 
more (5 in this embodiment), whife the width c of 
50 the covering material 31 approximately corre- 
sponds to a sum of the distance e (A x h) and the 
distance d between the reinforcing elements 18, 
The reinforcing layer 15 is formed by lap joining 
such strip bands 32 while spiriaily winding the 
55 bands so as to overlap the opposed side ends of 
thei adjoining bands with each other at a width 
approximately corresponding to a product of the 
amplitude h of the reinforcing element 18 and an 
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Integer B of 2 or more siatjsfyiri^^^m^^ 
jess than 1 of the integer A (3 in this enrib0dirnent)i 
so that the rigidity of the reinforcing la^^ Is 
enhanced withoyt plroducinigi the ?dft r^ 
reinforcing laye^^^ In the rfeultirig rein^^^ 
layer lS. th^ Ve^^ 

iappedj^ in 
thi^ ^mfeipdiment, which is' finally the sajjie^ a? in 
th^ case o^^ twp jrein^ 
th^ o^ 

thiid erintodiment the strip band 24vor 3^ is exis- 
tent at i%g4 ih^both end portions of ^^'^^^ 
reinteiTping' iayer^^^^^^ wincJiiig it^' 
pQsitipns^ ioajbdii xj^ no reipfbrdihgTej 
:e)dstent: ih7 i\ 
In^the fc^^ phks0 

f l$ iii itfiej^ 

position; Even if the phase is different the number ^ 
of tiieTj^ Unit 
wiclth Jsi 

Ijoris^^so 1^ stf#ngthv(^ JgiiS j^|hft^^ 

15: fe, Ur^ vi^iSw 
^ dire^oil-v.^^ v\rfieh the; q: of the strip 

band 3? is the same of the. dstahce e sund^ t^^ . 

dist^ce" ;;di ^t; :is syfficip^ id dpiidi^ the^ ^ 
/vinnil^ 

ppf^sed '^ide^l; eiicls^ of a^irting;^^b^^ . 

mmf 10 integer (3 in 'ftii^^'^ 

Hpweyeri when t^^^^ 

someyirhai^^y^ tfiah the sum pf the: 

di;^(anceV e- and^ fep jdrttiiig Is -^^^ 

cafefai; pii^^ or d(bcrea?ihg- ' 

• tll^ ov^rfe^ prodbct: ; 

V\/lTeh jtHe ,ir^ 3 &d tile i)^ 6 is 2, the 

relnfbrdng jayi^r XfN!^?^ c^se of jpllihg iw 

reinfqryng- i^^ be' fpfmed, while v^^ 

integer A. is 4 ahd integer B is 3; the reinforcing 
layer simiiar tp the case of three reinforcing plies 
can be^fpntfed^ -v-'^'-/" 
' In flip ab^ 

er 1 5; i9 arrariged so as to substantially overlap vidth : 
the full ^vidth of the belt 6 therealong, but it may be 
arranged only, in both end portion of the belt 6 in 
vwdthwise- pdircction^^^^^^^ Atthpugh "the 

width of the reintprcing layer 15 is slightly narrpWer 
than the width of the belt 6, adcofdihg to the 
invention it may be tiie same pr somewhat wider 
tiian the belt 6 so as to protrude outward from each 
side end portion of the belt in the widthwise direc- 
tion. 

The foliowng xamples are given in illustration 
of the invention and are not intended as limitations 
thereof. 
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Exanipje 1 • ^ :■: A- /y^h ■ ■y^-':--. . 

; There were a cohvehtiohkl^^^^^^ 
' tire 1 arid two iriveritibn tires 1 and 2 each having a 
5 tire si?fe of 1 1 /70 1^2.5. wherein the conventional 
tire 1 was prdvided^with an ato containing 
cords inclined at ah ahgle^ bf-5p? ; iip'^tOv^ right • 
'withr 
, liye^^tire^ 
to having a srfiall'^^irelnfere^ 
V V wlipjev suidif 
: • prbvilded 

infprcing element denj^ity^^i 
made (arg^ 
75^ : ' ?hpwn ihMgs.tS'ahd^ b^T^enii^ach ^ 
W£is :ihfi 

kg/cm^, during 9 which ^^^^^^^^^t^ 
amount (size -growth) at shoulder'^ end >^ 
V dii'efetioh'Ji^^ 

20 ' amdunt was 2J mnr);?iri t^ and 
2^:3 mi^ tiirp^^l , i re^pectivi^iy, 

: while /therexparision -a^ 
" ' - nlr#ln^ 
■ ^-yinyenSoH^ffi^ 

25 ' ■ ^^TTieiri; each of^^ a 
drtim at^a'sp^ 
' kg for^ lwuf^;:a^ 

V f at a rata of 4bQ; l<g'^ ; 
t;^thp 

50 sefSaratibn wasf measuredi^^:^VVh tiie^ measured: re- 
•'siilt waS represented by^ basis-that 
thaqp^ ^ 
the cpmparativa tir^ 

itfi^ntipni: ti^^^ • 2^ w^s 1^5 iand l^d^^i^ 
35 ; tiS/elyir^6fep\^ • 
• cbTOSt>bnd$ te^^^ 
■ airSi Ithe laig : 

; na^Sp^^^^ 

thei' seij^ji^ydh/i^ iris^the jrwen^^ is ^ 

40 Infiproved = ow the- : reduc^^ 

; amount at shoulder end ais mWitidhe^ aboire. 



Exampfe 2 ' j'.:'V"'-- "■■ ^'r 

Tliere Were prd^^ 
a tire size of. i 85/7C) R1 4- Anripng these t'res, a first 
' tire was^^^si cdnve^ tire 2 bbnriprislhg a belt 
conipo^ed of ihriefbelf layer cdritaihing cords ar- 

50 ranged at^n ahglb of 20* tip to the right and outer 
belt layer contairiihg cords arranged at an angle of 
20* iip to the left and havihg no reinforcing layer, 
and a second tire was a comparative tire 2 hgtving 
a reinforcing layer arranged on the belt of the 

55 conventional tir^ 2 outward in radial direction and 
constituted by winding a strip band of 160 mm In 
width In the circumferential direction at one time so 
as to lap Join both end portions in longitudinal 
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direction of the band with each other, and a third 
tire was an invention tire 3 comprising a reinforcing 
layer comprised of a wide-width portion (180 mm) 
arranged on the above belt outward in radial direc- 
tion and a pair of narrow-width portions (30 mm) 
each overlapped on each side end part in width- 
wise direction of the wide-width portion putward in 
the radial direction, Which was constituted by spi- 
rally winding strip bands, and a fourth tire was an 
invention tire 4 comprising a reinforcing layer ar- 
ranged .oh the belt outward in the radial direction 
and constituted by spirally winding strip bainds so . 
that the density of reinforcing elements embedded 
ih both side end portions in the widthwise direction 
of the reinforcing layer (30 elements/5 cm) was 
larger than that in the central portion thereof (15 
eienriients/S cm), then, each of these tires Was 
inflated under an internal pressure of 2.0 kg/cnri^ 
and run on a test drum at a speed of 200 km/h 
under a load of 460 kg/ during which a change of : 
longitudinal force (RFV) produced in the tire was 
measured. As a result the value of RFV was 6 kg 
in the conventional tire 2 and 8 kg in the conipara- 
tive tire 2, while the RFV value was reduced to 4.5 
kg in the invention tire 3 and 4.0 kg in the Invention; . 
tire 4, respectively. From this fact^ it can b^ seen 
that the tire uniformity is surely improved apcording 
. to the Inveotion. ! - ^ : : ' ; 

Further, tilieise tires were run on the test drum 
at a speed of 200 km/h, during which the expan- 
sion amount at shoulder end of the tire outward in 
radial direction {size growth) was nrieasured. As a 
result, \hB expansion amount was 3 mm in the 
conventional tire 2 and 2.5 mm in the comparative 
tire 2, respectively, while the expansion amount 
was reduced to 1.7 mm in the Invention tire 3 and 
1.8 mm in the Invention tire 4, respectively. 



Bcample 3 

There were provided five test tires each having 
a tire size of 11/70 R22.5. Among these tires, a first 
test tire was a comparative tire 3 comprising a 
reinforcing layer constituted by winding a strip 
band hiaving a width equal to a full width of the 
reinforcing layer (165 mim) two times In the circum- 
ferential direction so as to overiap the top in lon- 
gitudinal direction of the band witii the temrilnal 
thereof, and a second test tire was an invention tire. 
5 comprising a reinforcing layer comprised of two 
reinforcing plies each fonmed by spirally winding a 
strip band 24 of 20.6 mm in width 8 times so as to 
butt join opposed side ends of adjoining bands with 
each otiier as shown in Rg, 4, and a third test tire 
was an invention tire 6 comprising a reinforcing 
layer comprised of two reinforcing plies each con- 
stituted by spirally winding a bent strip band of 20 



rnm in width s tinnes sa 
side ends; 6^ adjoining bands vvjth. eac^^ 
shown In Figs, 2 ^nd 3, ^d a fpurt!) test tire was 
an invention tire .7 cornpn?lng a reinforcing layer 
5 comprised of two reinforcing ,p^^^^ each constituted 
by spirally winding a sfrgugh^^ barid of 25 mni 
in. yyidth ^^ times so 
ends of atjioiriing bahds"^^ 
■ ', in Rg.;8, and isst t^ 
70 . cornprisirig a reinfoi^ing layer ; C spi- 
. ..rally winding a straight strip band of' 25 mm in 
^Vyidtiv^ 

of aidjoihing , te^ Iii Jthese 

tires, tiie i^inforciri^ 
75^ bending; steel cord of ^3 + 
; ; curve at in amp 

a pt 53> m jKe^j^infbrdtn^^ 
comparaAiw tire i3{ c^ 
, men^s at f?Ji e^ 
. 2b inyentibn tires, 8 relnf^^^^^ 
V , ded In^the strip^ to 

Theni each of the^e tires was inflaLted under an 
ihtefnai pressure of 7.5. 
drum at a siDep^ 
25 kg, , during:, which^ 

(RFjO P^^f^cied 
\ result Uie ft 

, , tfve till?; 3i whije tt^^ 

• V kg in ilie jriyentip ^/$8 f^g^.in t^^^ tire 
^ ' 6, i 

invention, tire respectVely. Fro it can 

be seeh that thei ti^^ 

according 1iOi.th^irivent^ j. 

As , mehtionW above, ^ the .irtyeh- 

35 tipn, the tiVe^uhifomiiiy^^^^ and there ^ , 

no yibratibn during tire; Further- 

.more, the expansion a^ both (snd portions in width- 
. wiise direction Qf .= the : tread piJtwarcl in radia^l direct 
tion can j^ttec^v^^ / 

Claims ■ 

1. A pneumatic radial tire (1) cdnripnsing a^ 
45 one toroidal carcass ply (4) contaning cords (3) 
arranged |n tiie radial direction of the tire, a jpelt (6) 
composed of at least one belt layer (11) arranged 
outside the; carcass jDly in the radial direction , and 
a reinforcing layer (15) composed of at least one 
so . reinforcing ply (16) arid arranged putside the car- 
cass ply in th^ radial directiph and Substantially 
overlapped with the full width of the t>alt layer 
tiierealong. characterized in that said reinforcing 
ply is constituted by spirally winding a strip band 
55 (17,24,32), which is obtained by covering at least 
one wavy or zigzag bent reinforcing element (18) 
with a covering material (19.21,31) of a high molec- 
ular weight substance having a low modulus of 
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direction of the tire. ^ . . 

2, A pheuiihatjc radial tire as clairhed in claim 1. . 
characterized in .'th^ the & of reirifdrcing ele- 
ment^ at both end jjpp 5 
tiqn of said reinforcing 
iharV^ai^t a c^ 

3//CpneurT^ . 
?^ pha^^ said feihfbran^^ 

jfrpm^s^^ ro \ = 

infe^ ^! 
zigzag a^ ^ 
(a^.,c^ itie^^ 
; oufer fDenphe ■ (engtfi jpf ^iit^ 

: a Jm^er^^ai^^ ^ ^^9^ f ?PpiV^*i^^^ ??^d : /s 

firafrud©^ from ' aft ^oi^^ 

tw^en:5th0"^r^^ aKsely^dge ; ; 

portfoii 20^ ' 

ioined:^p;a^ 

" cIaiifTi$ 

(24V .has a ^ c^^ 25 
rresfi^ding^-^ of a diW|Laiiici| Bj^wdfen a 

p0^ J[2^Qf:a^ ; ^ ^ 

ibcat^ ;at^ne;sid^ 

(23) ' " 

located 30-' 
^ cljiStanc0;^X^ arvJ ^ ^ • V 

said' adjoiriinig islrlp bands^^i^ " 
oyerifq? opposed^ 
yn!^ eacfi pthe^^ 

ari arnpiftod^ the reinMrc^^ - ss t 

^5. lA pneum^ yr0 :;iSs 

claims 1 to 3^ i?h|r^^ ; ; " . 

(32) tiias a ^xxni^fej^ : . ' 

sportdng to a sum^^o^^^ disMhoe^ biSfe^een a pe 
(22) of an outermost reinforcing element (18a^^ 40. 
caited at one side end of the band and a valley (23) 
of another outermost reinforcing elfemeiit (18b) lo-^ 
cated at th0 other side enci of the band, yvhich is 
the same disfaicie as ia product of ah ampiitude (h) 
of the reintoi:£ing ^iement; by an integer A of not 4$ ; 
less .thah $, arid^a^ re- 
infoircihgj efement^, and seud adjoining sftip. ba^ 
are joined/ so as to overiap) opposed ^|de end 
portions of the bands with ^ iach other at a width 
apprp)qmately equal to a product of the ampfitud^ so 
(h) of the reinforcing element by an integer B of not 
less than 2, said integer B exceeding i/2 pf the 
integer A but less than i thereof. 
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